Dissociation of the adrenocorticotropin secretory responses to corticotropin-releasing factor (CRF) and vasopressin or oxytocin by using a specific cytotoxic analog of CRF.
Control of ACTH secretion in the pituitary in the absence of target cells for CRF, the most potent ACTH secretagogue, was studied in dissociated bovine anterior pituitary cells treated with a potent selective cytotoxin. The cytotoxin is a conjugate of the CRF analog [Nle21,38, Arg36]rat (r) CRF and the plant toxin gelonin. Dissociated bovine anterior pituitary cells were pretreated with vehicle, 2 nM ovine CRF, 2 nM cytotoxic conjugate, or unconjugated [Nle21,38,Arg36]rCRF and gelonin in amounts equivalent to that of 2 nM cytotoxic conjugate for 12 h, then extensively washed and cultured for 3 days before acute secretion experiments. Unstimulated ACTH secretion was similar in all groups. ACTH secretion in response to CRF was attenuated by pretreatment with the cytotoxic conjugate; CRF (2.5 nM)-stimulated secretion was 7.0, 6.3, and 2.8 times the unstimulated rate in cells pretreated with vehicle, 2 nM CRF, or 2 nM cytotoxic conjugate, respectively. Likewise, the ACTH secretory response to a cAMP analog was attenuated by pretreatment with the conjugate; 8-bromo-cAMP (10 mM)-stimulated secretion was 6.8, 7.1, and 3.3 times the unstimulated rate in cells pretreated with vehicle, CRF, or conjugate, respectively. In contrast, the ACTH responses to vasopressin (VP) or oxytocin (OR) remained intact. VP stimulated the ACTH secretion rate by 4.2, 4.0, and 3.5 times, respectively, in the three groups. OT stimulated the ACTH secretion rate by 2.7, 2.6, and 2.3 times in the three groups. Pretreatment with the conjugate attenuated the response to CRF and VP in combination by the same amount as it attenuated the response to CRF alone. The ACTH secretory responses in cells pretreated with unconjugated [Nle21,38,Arg36]rCRF and gelonin were not different from responses in cells pretreated with vehicle. These results suggest that there is a separate mechanism or cell type for OT- and VP-stimulated ACTH secretion distinct from that responsible for the action of CRF on pituitary cells.